Contrasting effects of acute insulin infusion on renal function in awake nondiabetic and diabetic rats.
Glomerular hyperfiltration in established, moderately hyperglycemic, insulin-dependent diabetes has been hypothesized to be the result of mild volume expansion. Because glomerular hyperfiltration in diabetics is normalized by insulin treatment, then insulin treatment should also reduce extracellular fluid or plasma volume. Previous studies have demonstrated that acute insulin treatment in nondiabetic kidneys results in vasodilation and increased GFR. It is possible that stimuli to the diabetic kidney, as a result of insulin-induced fluid shifts that reduce extracellular fluid volume (ECF) via glucose transport, result in reduction in GFR, opposing the direct renal vasodilatory action of insulin. Awake, chronically cannulated Wistar rats were used in both nondiabetic and established, moderately hyperglycemic, streptozotocin diabetic conditions. After the initial measurements of GFR, RPF, and ECF were obtained, insulin R (5 U) was administered acutely, both groups of rats were glucose clamped at euglycemic levels, and the measurements were repeated. In nondiabetic rats, GFR increased from 0.90 +/- 0.04 to 1.12 +/- 0.06 mL/min.100 g body wt after insulin treatment (P < 0.05), whereas in diabetic rats, GFR, which was greater than in the nondiabetic rats (P < 0.05), decreased from 1.37 +/- 0.03 to 1.13 +/- 0.05 mL/min.100 g body wt (P < 0.05) after acute insulin treatment. The alterations in GFR paralleled the changes in RPF, and the GFR alterations are most likely mediated by the changes in RPF. ECF was not different between nondiabetic and diabetic rats (28 +/- 2 versus 26 +/- 2% of body wt, respectively) and was not significantly altered by acute insulin infusion. Therefore, the contrasting effects of insulin infusion on GFR and RPF in nondiabetic versus diabetic rats cannot be attributed to alterations in ECF. In addition, the data demonstrate that ECF expansion is not required to sustain glomerular hyperfiltration.